Despite the precision of modern clinical diagnosis details of many morbid anatomical states can still only be ascertained at necropsy. Thus, in ischaemic heart disease, myocardial necrosis can confidently be predicted in a clinical attack but the presence or nature of arterial obstruction can only be inferred. In consequence, in most biochemical investigations, the label coronary thrombosis is used as a synonym but, whatever the frequency of minor mural thrombi, gross thrombi occluding the lumen are in fact relatively uncommon. This report describes consistent differences in the serum lipids between various morbid anatomical variants of the syndrome in a series of fatal cases. It also describes the effect of autolysis on the lipids, and contains data on the elegant method of Perrin (1959) for assessing lipoprotein with Cl. welchii alpha toxin lecithinase.
MATERIAL AND METHODS
About 750 cadaver arm vein sera have been examined over four years (Enticknap, 1960a and b Bunstein and Samaille (1956) ; the opacity developed by 0-2 ml. serum in 2-0 ml. of 0-06 M CaCl2 on treatment with 0 04 ml. 1 % calcium heparin was referred to Kunkel's (1947) group.bmj.com on November 6, 2017 -Published by http://jcp.bmj.com/ Downloaded from grouped (Table I) to show the changes attributable to ischaemic heart disease, its four morbid anatomical variants of simple atheromatous coronary occlusion, myocardial fibrosis, myocardial necrosis, and coronary thrombosis, and to enable the effects of arterial disease not primarily affecting the heart (systemic atherosclerosis) and heart disease not due to vascular occlusion to be assessed. All other causes of death formed the control group, with the exception of cancer which caused uniformly low lipid values and so was excluded. This control group was analysed into six components but no consistent differences were seen.
There was a close correlation between the serum fatty acid content and lipoprotein measured by lecithinase with lipaemia assessed both with the naked eye and photometrically (Fig. 1) (Enticknap, 1960b) . This investigation shows abnormalities of their serum lipids which present rather more clear differences than those found when necrosis is established. Further, it demonstrates that while the most abnormal lipids are found in those cases with an obvious thrombus, the cases of occlusion resemble them fairly closely.
Autolytic changes must be considered. Laves (1960) has shown that the ultra-violet absorption spectrum of the blood is changing even within the moments before death. Other substances, particularly serum enzymes, also change with extreme rapidity (Enticknap, 1960b) (Sperry, 1957) , madepost-mortem cholesterol analyses and Faber (1946) considered that any differences he encountered in serial estimations were within the limits of experimental error. More recently Paterson and Dyer (1959) have measured ante-and postmortem cholesterol analyses in a closed population and concluded that they were comparable, provided that death was sudden, and Glanville (1960) has reported on hospital subjects. Schlang and Davis (1958), Schleyer (1954) , and Spain, Bradess, and Greenblatt (1954) While the level of total esterified fatty acids appears to be the most useful test in confirming a necropsy diagnosis of simple coronary occlusion as a cause of death, the other fractions all appear to be of about equal value. Perrin's technique for total lipoprotein yields results with a fairly wide spread of differences between the syndromes and also gives very high values in the puzzling cases of occlusion, but the discrimination between the various groups is insufficiently good to justify the routine use of this rather complex method. He shows that it correlates with phospholipids in his Fig. 1 but no coefficient is given. In this series a loose relationship with total esterified fatty acids is shown but the technique clearly does not simply measure this parameter.
The lipids are most raised in the ischaemic heart disease group and moderately raised in the systemic atherosclerosis group, and many of the differences attain conventional significance (p<005). Thus ischaemic heart disease has a significantly higher mean cholesterol level than heart disease not due to vascular occlusion (standard error of difference 25 mg./100 ml.) and than the control group (s.e. diff: 15), but not than systemic atherosclerosis (s.e. diff: 27). Heart disease not due to vascular occlusion, on the other hand, closely resembles the controls, there being in fact no significant differences (s.e. diff; for pre-beta lipid: 0 34). Beta-lipoprotein and pre-beta lipid also differ significantly in the ischaemic heart disease and systemic atherosclerosis groups (s.e. diff: 0-147 and 0-103). Data from 13 of the cases of Lande and Sperry (1936) and from 28 of Faber's (1946) cases can also be arranged to compare these groups and show a similar small mean cholesterol difference to that reported here (31, 28, and 29 mg. per 100 ml. respectively).
The differences between the various forms of ischaemic heart disease are, however, more interesting and cannot be determined in clinical cases. The lipids in myocardial fibrosis, in which the heart failure is less sudden, are among the lowest recorded in fatal atherosclerosis and closely resemble those of non-cardiac arterial disease, there being no significant differences in this series. The mean fatty acid level is significantly lower than in coronary occlusion (s.e. diff: 1-66) and most of the other values differ markedly from those found when a thrombus is present.
Coronary thrombosis, on the other hand, is associated with the most abnormal pattern. Betalipoprotein is significantly greater than in any other group (s.e. diff. from coronary occlusion; 2 25) and so is pre-beta lipid (s.e. diff. from myocardial necrosis 0 22). This is in fact the biggest mean increase of any fraction, being more than 2 5 times that of the control group mean. The mean cholesterol level (s.e. difference 38), total lipoprotein (s.e. diff. 0-04), and the alpha-beta ratio all differ significantly from those of myocardial necrosis although not from those of the rest of the group. Thus the cases of myocardial necrosis have a significantly lower cholesterol, total lipoprotein, beta lipoprotein, and pre-beta lipid, and higher alpha-beta ratio than cases in which a thrombus was present.
The cases of coronary occlusion by uncomplicated atheroma share the highest mean levels with the thrombotic cases. Significant differences are seen only in beta lipoprotein and in pre-beta lipid but the serum fatty acids are higher in this class than in any other. Apart from this all the other most abnormally raised mean values occurred in the group of cases of coronary thrombosis (italics in Table I ).
Two conclusions emerge. First, when cases of fatal ischaemic heart disease are grouped by conventional naked-eye necropsy criteria consistent differences are observed in the levels of the serum lipids. This fact is consistent with the hypothesis that the causes of death certified may have different mechanisms. Secondly, stoppage of the heart when the myocardium is apparently normal or when necrosis is minimal occurs when the blood lipids are most markedly abnormal. The more abnormal they are the more likely is a large thrombus to be present; established necrosis, on the other hand, is found when the lipids are much less abnormal. In any event the similarity between the findings in simple and thrombotic occlusion is confirmatory evidence that the former may indeed cause death when there is no evidence of gross recent thrombotic or necrotic change.
